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(57) Abstract 

PURPOSE: To provide an oroanta racking element with 
QXcaOent rectifying function. 

CONSTITUTION: A gtoaa board 1 provid ad with ^ fl OOW 
eiactroda 2 Thereon through • «P^^J^^ 
and a poty^-fTWTnytthtop^ layer m pdod up J^roon 
through rtatarolytfc wodabon polynwtofan. JHan it 
* aleetrocnemlcauy apptfod with a tn^atmant 
to form a high molecular conductive layer * ■ 
e^nethyMOKp-mei^^ 

TTdBpM on the ter/ar 3 through a vacuum 
dopoc&on method, and further alumlmim IB 
va^unwiepocrtad on the film 4 W form an electrode 5, 
and thereby an organic rectifying 
finally. 
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CLAIMS 



[Claim(«)] , . ~*~:~a k*, M «vinc out tho Urninaun* of 5-(electron releasing group) prrmutariod- 

system ingrcdiem layer. whirh Is the I aver which a macromolecule conductor ingredient la] i 

S^edi an organic pyrosis ^rfcm fct^£* <"J £ «*J ffiJ^SSSdi a meml system ingredient layer turn, into 
R2 SXSfc^TS an aHoyX*.* oxide. mcaiUc so* de , 

an alloy oxide. 
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[Detailed Description of The Invention] 

Siod* for rectification, a photodiode, a light emitting diode, of a switch. 
[rSptlonofd*^^^ 

metal thin film of a work function as an organ.c ^^^^™^^SSb invention persona develop-d the on> jnie 
JjpKed I I^Sufn-uJ for development of a still more effective organ.c rectifying device. . 

&n(s)^^^^^ . 

*' tvlS^^ Z&SSEZ***** .Jo Its proper*.^ j d* 

SSoTSai SK o^^dThouW ^^out It at last this time also about epplicehon. ! 

R22. for Solving the Problem] this invention P^-^*^^;' ^£1^3 1 
Umponent which has the component «r wh, * «>™f2ffi^3K £SS!^i!SS^. a macromolccule cm Ji jetor 
substitution aralkyl>5, the 10-dlhydrophenazlne film (it ^^^^^"^^3"' conductor mgredient layer said here is ! Wyer 
ingredient layer, or the «netal system ingttd tent layer, ^^^^^^S^^^coS^^vnlc synthSl | . 

metallic sulfide, and an alloy oxide. _ permutation- 1 (Karalkyl or nuclear substitution emlkyl)-S at p 10- 

[0005J Th* electron releasing group in 5-<cleetron releasing ^W^f™"™ 1 ^, £oW ,„ e ammo group, an alkylamint fruhoal, 

fludro benzyl, p-fluoro methylbenzyl ra^^ 1 ^^ S V2me*o^n£ - ^.Kno bet^m-JI CN-pennut t on 
5.dimethylbenzyl radical), m-dialkoxy benzyl (tor example. ^,»g*"2 iJhll md oJIKURO benzyl (fbrotai n pie, 2 
amino) bLryl, m-screw (xrifluoromethyl) benzyl m^n^^ , , ^ 

and 3-dichloro benzyl -) There are 3. d-dlchloro benzyl, m-aichloro benzyl «or example, a 2Z,„ If A« «™5tvl radical come ii ed at 
mi^mo toS%.-diiodo benzyl, -te. ^f^J^S^ SS^Siti'S bn^Tal» wnfme SSS* d2 ! F 
least with 10- of phenazine is 1-4 pieces, and, as for them, it it ?2e?SSorTw7oT more sorts of mixture is s jifficient 
• [0007] As long as this phenazine ^^enhoned SKa^bW po^e?2?a?5^ £2SK7-« UV 1 Cilizer- 

Poofi As an organic pyrolysls system Inertia* conductive ™ bb ".«™* * e ^.JS p^Sof. XS, po&ac j fonitrilci 

• and contain ihese can also be used among macromolecale conductor ingredients. ; 
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; 



S£2^a^^ ■ 

[00 11] as a metal system ingredient - a ^jf^JSE Star mi an aluminum alley -). such as a zirconium A 
magnesium, calcium, silicon, titanium g-fj^ HSSS K metallic oxide (fbf example, an ahimmum ox,*. . 
ti&ium alloy, a Magnesium alloy, atuv aUoy, , an indmm ^ ft2?SSon titanium, the tin oxide, a line wide, oxidirabep 

metallic oxide), etc., and contain thee« con also be used- ^.rmmnleciile conductor ingredient layer and a macronjc lecule 

ESS The phenazine film «id to this invention is prepared B _2 mS^STin&^ient layent or hrtE L a 

wbtoulon with the thickness of a substrate, the thickneas ore. : ' ^E^ii O f200-3000A by the monolayer 
vstam ^V^^SSZaSX tSS^X^^^iSSSS^ -ultmory [ of me phenazine Ilk lib 
^ Tu't^ may be n»de Z%r the thickness of each P^^«^ ^ 

JJHEb wSoOA ^ aTd UmaTbeeome about 200-2000A- In addition, thickness should warn to become homogeneity to thfe | 

a -l' V !^ „ , jl .„ lja , u adooted as an approach of making the phenazine film of nils invention forming. , ' i 

En me ? n n3T^ orthe sp^rmg^ethod (2) solution (the cast method being inch* 

^^^^^ 

Se fNew membrane). Moreover, an electrode 3 can be formed by vapor-depositing gold, silver, coppe^ aluminum, or nldce^ W 

SdWonlwh^^^ , a- 

S m AlAmTah h ^cnSwHh classes of electrode 2 formed on a substrate 1, when using wuminum as one electrode, as for £ » 
^l^iSS^Sm^mi rectifying device, It Is desirable to make the phenazine film of «b invention onan al^inum 
Y«2? ^uch»s a vacuum deposition method, the applying method, the cast method, and a spin coal method, ^ d to 

J ^£tt£^I^ layt on Hi fd what is necessary is Just to carry out vacuum dep,[smon 

E£11Sden after carrying out the laminating of the maoromoleoule conductor layer by an e ^ ! >^|^£L h 
nXmeT^on rnlmod^on a golden electrode and carrying out undoping processing to an elcctncal machin^ chemist^ £t «t 
to SS^TuoW 5 * e laminating of the phenazine film with vacuum deposition etc Furthermore, what » neeessep is juat 
to cany out vacuum deposition of the eleotrodes, such as aluminum, If needed. | 

[Sinn] in me organic rectifying device of this invention, effective ^^^^^^Zt^S^i SS * 
a eiant-moleeule conductor layer and the phenazine film. Furthermore, since rectification was performed also m me uueruuvy inc 
p^STfita an"a metal syLm Ingredient layer, the component which has the rectification excellent conventionally farthe* I ban a 

^^S^S^^ 1 ^^^ How. although transport of*0 charge which ^"ft"^^ 
r^'Zi "L ^y^Z. kv eleetrical-potenhal^fference Impression of the forward direction according to the electric potential gradient 
^^l^^ZtkT^d^rThLwj^cdon moldwas formed, and was spontaneously formed in the interface of ajj ken*. 
^S^^t^^Z^i^!^ in the organic rectifying device of this Invention £ order * jppoacM ulertnc 
SSSiemTa CuSm docs not flow but functions as diode. Moreover, by optical exposure sepaiatio^ fl^^^T T ™ 
mteiSce and Spo^t^charge arises in accordance with an electric potential gradient Therefore, by covering a load £nd J 
c^nn^tn?u^n>«rtetnsl?bctween the two electrodes of an organic rectifying device, a photocunent u. « S g^* 
SoTrphonXde. You can make H function also as light emhting diode using fitting hght, in ^?*VSlT^ ^ ' 

In Jby IKcahJotential-difference impression of the forward direction recombincs with the reverse charge in bulk. 

[Sample] About the organic rectifying device of this invention, although experimented In a large number, the example of 
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structure wo manufactured. . . ^i^,;,),,, M i continuously under dark, and the current-volt k e 

flW23] It impeded changing din^-cuirent ap * J^ 9 ?™ fe^SSZ^the time of changing direta-cuffS 
Uvt Ves investigated. Qrewing 2 and drawing 3 "^^'"^SS which the time of impressing a for m kri 
Sed voltage continuously. Consequently, It was checked £^ K currem value when the euro* 
SKrical potStial difference to a 6°^**^* ^^ef^^'eT *c<SceI potential dtftaC of 
value when Impressing Ae elccmcal poUnual Ji^^^^^iSSr J "Sr^wSg 2 ). Moreover. In the applied voltage of * 2V, 
+14.0mA and -4V was the rectification ratio 120000 in -Q.\ "T?*?*?^^ CO dtawJOS 3 )• 

it was the rectification ratio 1 8000 in the current value of + l ;°f^^2™5^^^ i Sm««ivo foice to the di n etion 
[0024] Next, when light was irradiated at this *• f^rf^^tSe'w^^Sroflightto irradiate was measwtd. 

^ed as forward. At this Ume, change of the phoiocunent at Ac base ' £*»»6«| '^t^SSSSStmm^lt shown- From this grail [ 
Sawing4 is the graph <>™^ '^J^ of (-) and PMeT]a*T ^ 

when an optical exposure me^c^ effiaaby PMeT is shown, -nd h turns out that en erfvny side i [not 

photocurm.. value serves ."^"J^^^^S of aPMeT layer. Moreover, since a pbotocuryent veue serve*! . s Ae 
le interface of a p« dra e'^^/^^'^^Dp^^ optical expo* ore is carried out from an aluminum electrode sic .the 
^-maximum (O) and near the skin of absorption ^^^J^^^r^^^ baek of » MMDP layer. U, the Interface ofPlfl kT 
screen effect by MMDP is shown, and u turns out thata ^£S3/i45dp whh a golden electrode and alu i Jnum 

^sTrec^ 

accepted ms^d of ihe 1 PMeT B l »^™ e ^ me Zdhnethyl pyrrole (rectlflcation ratio 18000). Pori p-phenylene (reedflcahon ri 
polypyrrolc (mcbficotion ntor M»00), ^ Q 3 \ r^^^i^^^jflcation mio 1000). polish anoa cetylene (reedficabi 
13000). thepohr th.ophenc (^^° n looor^rojSSrySmde (rectification ratio 8000). apyrolysls polyacrylonraf 

2000). a polyvinyl ciirbazole ^rectification ^ .^^ ESZrer when a metal system Ingredient was used similarly] Ac 
(rectification ratio 5000). and graphite (rectification ratio 6000). Moreow wnena memi y«™ - riaTchloride doDins alurataili 
result of an indium (rectincatlon ratio 12000). aluminum magnesium ^^^^J^^^f^f^^J^^Z la 
oxide (rectification ratio -000), antimony-pemachlorldc doping tin oxide (rectification ratio 14000). and conductive copper sum pe 
Rectification ratio 10000) was obtained. 
rSl «f the invention! Since the oreanic rectifying device of this invention rectified efficiently using both mterfece barriers dl for 

ff^eecuTpot.ntial gradient of a barrier In the Inside of bulk. It functions also « electro ummcecence *^ b™»8 
whh a^rUmedJaie -nd emhting light. Therefore, ft is cure that the predominance of the apphcatoon m Ae industrial world of his 
Invention is a greatest object. 



[Tranelation done.] 



http-y/www4ipdlj^ 
Received Sep-22-04 11:11an Froa-+48 811 511342 



109-04 



To-Carralla Byrne Bain Paae 006 



22. SEP. 2004 17:20 



• NOTICES" 



tatut Ott±om I* not 



PATENTANW. LOUIS POEHLAU LOHRENTZ 



NR. 3552 S_._7.iJi! 



for may 



i This document has been translated by compw- S 
fthows the word which can not be traral«»a. 
3.ln the drawings, any words we not tronaUted. 



So die translation may not reflect the original precisely. 



diode for rectification, a photodiodc. a Ifeht emitting diode, or a switch. 



tile 
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PRIOR ART 


i 


rn^rrinttnn of *»« Prior Aitl The Schonky barrier mold component which combined p-mold organic semiconductor and the sm i 
nSffi HlS of a^oric foncrion efan organic rectifying device Is known, and aluminum /metal free phthalocyamn. / combuv, 
T.fTJS .hViBfailna ^/^^TmrthvllhioDhene / combination of Au is studied. Although this invention persons developed the orgfc 
££y"mo^ result as JP.59-2838^ and J W1269.A were already shown, they were 
approached bythe need tor development of a still more effective organic rectifying device. 


\ 

ton of 
iic 
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of the invention) Since the cyanic ^^Zt^^SS 2^^^^^^ 
example, the lnterf.ee barrier of a giant-molecute LKC EESXon ratio exultant conventionally |f bher 

,ystem ingredient tayer, it ^.^! e J™^^^^ H" | 

_!2 ° W ll'^ 0 T 0 ,^r:£^ * • opp«i» abaction, It function. ^ » «?! 

invention is a greatest object _ ' 
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TECHNICAL PROBLEM 



rproblcntCs) to bo Solved by the lotion] AUhougn 

SSS? developed and should •• cany out it at last this toe also about application. 
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MEANS 



t in i 



metallic sulfide, and an alloy oxide. releasine aroup) pennutadon-KHaralkyl or nuclear substitution " 

[0005] The electron releasing .group ' » ^electron releasmg 8^P«™ arukyl^lcal, the amino group, an afcylamL 

following. „ , , ..,w^,^-«« araitvn radical in Dhenazine, benzyl, a phenylethyl radical and p-alkyl banzyl 

[OOOO] With KKaia&yl or nuclear ^^^^^^^^^^^^^^0^1 radical), p-wnino benzyl 
example. p-methylbenzyl radical-) p-ethyl be ^^^ h °^, \ n^cetylammo benxyC p-cyano benzyl. p-nlTroba«yl r 
.(N-peVroutation amino) benzyl (for example, f^S^^TSSMSS^^ Sfai ^n^m-dialkyl Wl (far ex 
fluoro benzyl, p-ftuoro metbylbenzyl radical, p-cbloro benzyl, ^"SfflSl^So benzyl; m-Jl (N-penr 
^dimemyl&nzyl radical), m-dialkoxy benzyl (tor example. ^.^^SbcS nioal^ oJ^O benzyl (far-: 

lean whh 10- of phenarme is 1-4 P^^^^^J^Z^^^ independent or two or more aorta of mixture is ^fflciont 
moon as long as this phenazine » the ebov^«n«don.cl f?^^* "^er^wTo^ anti-oxioant of an amount. UV at?! (iuzcr- 
»H- The spacer powder <5^"°^tT.d^ such phenazlnes are used as thefl m end 

Polly 3. Methyl pynole. The poly ^^.^^^^S^^^SiL eWl«e, Polyphenyl 4 
,»lyacethylene. a Poll* ^^^^^^^^J^^Z^^AenT^ the poly pyridine. Pori (N-metby | fyrrole), 
a polyvinyl carbazole. the poly diacctylene, Conductive ™*™ T?V ^ coataln ra ese can also be used, 

poly picoline, etc., and these can use dopmg either a ^J^P^"* °^ ^ SS^Sf aS^ihetic graphite, a condu a Ive 

contain these can abo be used amon e "^^^^^.ScT^re m graphic ^ cerbon, furnace black, ^ 

SSor«ciS ?cSScaa also be used among gjemHno ^^SSSSSSSi^ -) Aluminum, an ml am. 
WU]L*m£T*y«cm ingredient - a metal (for example, gold, silver, £m |rt£*>^ £ ,&rJ3S£ini / 1! 
minium, caleiuni^eon, tilanium, alloys « • 

Sum alloy, a J^T^^, U^&ttSS 

metallic oxide), etc.. and contain these can also be used. ^ mMMmo leoule conductor Ingreoient layer and a mac 
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arbitration with the Thickness of o substrate, " it k«3to«5u it the mietaess of 200-SOOOA by (be monolayer. . ■ 

system Ingredient layer. However, about the phenenne " «£f » JS»SS5«t 1 ° flbe pnenazme fit 1 1] is 

^fbraTdftaagh sum total thickness ^^^^^^SmSSSr m^c^of eU pbenazme film v}4to 

H^o£^^ 

CD *e approach (3) of P«f^ » K»w W Ww" fl^Sbetorehand (an mftatable flexible bag technique, th. ps^ng- 

and drying -^■pptpad. Pj—"J *££„X^£™«*m planned according tome object, and may cany out etoY.Bg 
up method, me e 1 ^ 11 ^^^^^^^^^^ butmay panemize a garbage selectively. , , 

clearance and It la not only ******* • ]m ^S^^!SS£^^ iwentton is «plamed. As shown in dmiii M-L . 
[0015] A fundamental example of me smictute of *co^.cr«^^to^oy Tme^^-molecule condufc br 

tt e organic rectifying device is constituted by a substrate 1, flw '^^^^S^^^S^u^* 3> J^Hne elects 5 ton 3 * on 
layer Ttormad on the electrod* 2, the phenazine film 4 formed on tbc pent-molecule conductor layer J, ana ine «. Tj ; 

SnP^T^S^feeitoda 2 creparad on a substrate 1, it is desirable in laboratory to make it th e transp arent electrode which mad 
[00161 As forthe 6, f"«l^^^^ 0 7^ pwant electrode can be formed on the substrates 1, audiasa glass plate « , 
the whole surface of a substrate '"^31^ silver, aluminum, an mdlum. Indium tin oxide (1TO film), end » s on 
transparence plastics sheer, or a film, by ^^ e P°™ f°™£ ^ Japor-deposftmg gold, silver, copper, aluminum, or nicked W 
ocide (Nesa membrane). Moreover, an electrode 5 can be "f^^JX^^'^^ ^ ^ wniSd. 
-addition, when using especially as amonoh^old; L t £»^° , *£^ , XS SLtoSaTon. electrode, as tort.. 
[00 171 Although it changes with Cto^Ol M 2 ^tTlc totaSmc phanSfihn^mi. invention on an lumlnufl. 
SAZtt'JS £ v^e^u^memotSe a^tSod, the east medtod, end a spin coatm^J r £to 
S^&ESg^m^^ b «— » BJ ust to cany out vacuum deri^on 

of^^umcr formed by me SUPPATA Ling's methodcte L for 

[0018] In usine :tfae substrate yjtoeh, on the ^ "^^^^moleeule condnctor layer by an electrolytic OXidatto ii 

E^eSenVon it to cany out the lamlnadng of me phenazine film wim vacuum deposmoo etc. Furthermore, what » neeescar > l* pust 
to ceny out vacuum deposition of the electrodes, such as aluminum, if needed. • 
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OPERATION 




wall-known organic rectifying device WUld JjJJJ^ ^ - -1*0,.,* t^pon ofthe charge which crosses impregnattan 

potential gradient, a current does not now DU *""*r""**" JT. .Ua-i- BotJntui aradient Therefore, by covering a load and I 
interlace and transport of a charge ernes in accordance wrth an electric P**^*9~'™\ ^ Vriko^airrent U acquired and it fin 
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EXAMPLE 



[Example] About the organic rectifying device of this invention, although experimented in a large number the exa^U of [■ 
^iix»rapiwj ^uu^vv^o-.^ jr b A _ tak i_e rK» mstinfhrnm ftnnmach and its engine ocrfbnnancc. In addition, this i o ymxion 



addition, 
not deviate from 



i he 



reputation extracted from the b-ide of it explains the mamifecture approach and its ca^ po^^ : 



methylthiophene (it is hereafter cauea evne i ror suonj was pn™«« »y — '7_—-r__- lx^\'Z^„^"'f c — « f ., i : 1( w_ 

eftsr caityine out undopmg processing of this PMeT film at en electrical madunery etenistiy target, the laminates °f5-met K [h"HP- 
n^SS>5 and the loJSh^phenazine film (to calls tor short Following MNffiP) ww earned out with th. veeuum <J*d fteon 
^eSrSart-Tit xop - aluminum - vacuum deposition - carrying OUT - Au/P MeT/MMDP/ahimmum - the sandwiches .el of 

SSSTt InSrSSSg direct-current applied voltage to this sandwW.es eel continuous* under dark, and*. ;CUn«^Pf 
l^.i„^n-™hJ Dmwinc 2 and drawine 3 are erephs which show the current change at the tune of changing dlrect-Cu 1 feril 
SSS^SSS*.' the stab^crification from which the toe of euSnni 
poSal Sen« wTgolden electrode side serves as the forward direction occur. The current value when the cutfmt 
value when impressing the electrical potential difference of +4V to a golden electrode impress* 
+14 OmA and -4V was the rectification ratio 120000 In -0.1 17mlcroA (refer to flawing 2 ).Mt 
it was the rectification ratio 1BOOO in the current value of +1.05mA and -0.038microA. . 
rn<v>_i TJ«*t when Heht was irradiated at this component the golden electrode side produced pnotoelecuuiuouve torce m me < 
S^ifoS^AttotoTc,^h^ofthe photocWenVat thftime of changing the wavelength of light » irradiate was men r 
SSSI ^o greph ofSS Sot spootnmTin which the relation of a light wave l«g» i> botoeurrem is shown From ddsg - 
San optical exposure is carried out from a golden electrode aide, since of the absorptoen maximum of M and PMeT] » 
oh«ocuS^luTserves as *e minimum by the way, the screen effect by PMeT b shown, and « turns out that an activity si| 



lenity, 




called 
When 



MCDP, 



carries out rectifieation and a photo-eleotrit-translation operation in abilayer mold component and this direction, the interface of 
aluminum and MMDP is also known by functioning as an activity side. . e 

f„025] in example 2 example 1 instead of MMDP 5--e*yl-10Kp™»oxyb«^ )-S, lO^dreph^naxme 
MMODP for short)! 0-(P-cyano benzyl>3, lOniihydiophcnaxine The same sandw.ches eel w "_^^^ d ^^J^8 
called MCDP for short) or 3-rae*yI-10-(m-dlntaro benzyl>5, and lOnlmydropbena-nc (it is hereafter called MDnDP for ah 
impressed changing direct-current applied voltage to these sandwiches eels continuously undw dark, a current change suntf- 
d»Sn_2 was shown, and it was checked that the same rectification occurs. A rectification ratio Is the component . whkh u 
MMoSp. and is 1200 («4v) with 10000 (~4v) and the component using MDNDP in the component using 12000 C*2v) 

and it turned out mat h has the rectification which was excellent inalL i.-™*-* 

[0026] in example 3 example 1. rectification remarkable also in which used other macromolecule coiiductortagredi^ 
accepted instead of the PMeT layer. The name and rectification ratio (-2V) of the layer ingredient were as follows. That is, 
poly pyrrole (rectification redo 1(5000), Polly 3. 4-dim ethyl pyrrole (rectification ratio 18000), Pon p-phMylena ^cmioattoc 
15000), the poly thiophene (rectiOcatlon redo 1200), polyacethylene (rectification ratio 1000). polish anon cctyfcac (recfttwe^M , 
2000), a polyvinyl carbawl. (rectification ratio 1000), pyrolysU polylmlde (rectiflcadon nulo 8000X aj jwfrsb £jwJoi* * 
(rectification ratio 5000), and ^grephhe (rectification ratio 6000). Moreover, when a metal system Ingredtotwas used slmltalb *e 
result Saindium (roctificationWuio 12000), aluminum magnesium (rectification ratio 15000). a zinc chloride doping alumjr ton 
Sde f^ncation P^40Mrantimony-pentaehlorid« doping tin oxide (rectification redo 14000), and conductive eoppeT^™- 
(rectification ratio 10000) was obtained. 
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NR. 3552 



; ] document hu been translated by computer. So the translation may not reflect the original precisely. 
2!+"** shows the word which can not be translated. 
3 Jn the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



Von 1 



r organio rectifying < evice 



^winrnltls^ie sectional view showing one example of die organic rwttfying device at This invention. 
{qSK 2] It b the graph which shows the current- voltage chaxameristio of the organic rectifying device of Us Invention. 
ID^wJn£.3] It is the graph which shows the current-voltage characteristic ofifae organic rectifying device of this mvennon. 
{ nrawlng4) ft Is (he graph which shows the absorption spectrum of the photocurrent action spectrum of the oreanio reetirvii 
of this invention, PMeT, and MMDP. 
(Description of Notations] 

1 Substrate 

2 Electrode 

3 Mecromoleeule Conductor Layer 

4 Phcnazinc Film 

5 Electrode 
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